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Description 
TECHNICAL HELD 



[0001] The present invention relates to a gasket for a 
fuel battery and a method of forming the same. 

BACKGROUND ART 

[0002] For example, as shown in Fig. 24, a fuel battery 
has flat plates such as collector electrodes (separators) 
2, an ion exchange membrane 3 held between them, 
membrane fixing reaction electrodes 4 fixed to the Ion 
exchange membrane 3 and the like, and these consti- 
tuting elements are combined, whereby a fuel battery 
cell 1 is constituted. As a material of the flat plates, a 
graphite or the like is employed in addition to a carbon, 
and further a conductive resin such as a conductive 
phenol, an ion exchange resin, a metal such as a stain- 
less steel, a magnesium alloy or the like, and the like 
may be employed. 

[0003] With respect to a seal for the fuel battery cell 
1 and a seal between the respective constituting ele- 
ments, since a lot of seals are used for laminating a lot 
of cells 1 , it is possible to make a product itself compact 
by using a seal material which is as thin or narrow as 
possible. 

[0004] Further, there have been conventionally 
known a structure using a single gasket (refer to Japa- 
nese Unexamined Patent Publication No. 9-231987 
7-226220 or 7-153480), a structure in which a foamed 
sponge layer 6 is overlapped on a rubber plate 5 as il- 
lustrated so as to utilize as a gasket (refer to Japanese 
Unexamined Patent Publication No. 7-312223) and the 
like, however, these prior arts do not correspond to a 
structure intending to achieve objects of making the seal 
portion thin, improving an assembling property, prevent- 
ing a position shift, making a surface pressure low, mak- 
ing the surface pressure uniform and the like, that is 
these conventional separated type gasket has a disad- 
vantage which can not sufficiently satisfy the points of 
making the seal portion thin, improving the assembling 
property, preventing the position shift, making the sur- 
face pressure low, making the surface pressure uniform 
and the like, and further, there is a risk that a problem 
in an assembling process, a malfunction due to a mis- 
assembling, afunctional unstableness or the like is gen- 
erated. 

[0005] That is, in the case of a normal separated type 
gasket, although the low surface pressure, the uniform 
surface pressure and the like can be achieved, it has 
been impossible to simultaneously satisfy the thinness 
of seal, the position shift prevention at a time of assem- 
bling and the like. 

[0006] Further, in the case of forming the gasket in 
accordance with the known forming method, a weld de- 
fect is easily generated in a terminal end portion of a 
material flow passage, so that it is hard to form a lip in 
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the portion in correspondence to a shape of a metal 
mold, and this becomes the worst reason for obstructing 
a sealing performance. 

[0007] Accordingly, in order to prevent the problems 
5 mentioned above, a vacuum forming is generally exe- 
cuted, and, in the conventional vacuum forming meth- 
ods, there are a method of executing an evacuation by 
providing an evacuation passage in the middle of a ma- 
terial flow passage, and a method of executing an evac- 
10 uation by surrounding a whole of a metal mold by a vac- 
uum chamber. 

[0008] However, in the former method, since there is 
a case that a low viscosity material corresponding to a 
forming material for a gasket flows in the evacuating 
1* passage, there is a problem that a stable formation of 
the gasket is obstructed. Further, in the latter method, 
there is a problem that a structure of the metal mold por- 
tion is necessarily complex and expensive, and further, 
there is a problem that an evacuating capacity becomes 
20 too much so as to give a bad influence to a cycle time. 
[0009] The present invention is made by taking the 
points mentioned above into consideration, and an ob- 
ject of the present invention is to provide a gasket used 
for a fuel battery which can solve the problems with re- 
25 spect to making a seal portion thin, improving an assem- 
bling property, preventing a position shift, making a sur- 
face pressure low, makingthe surface pressure uniform, 
and the like, and a method of forming such the gasket, 
and another object of the present invention is to provide 
30 a method of forming a gasket which can stably form the 
gasket, has a comparatively simple structure of a metal 
mold apparatus and has a comparatively short cycle 
time. 



55 DISCLOSURE OF THE INVENTION 



[0010] In order to achieve the object mentioned 
above, a gasket for a fuel battery in accordance with the 
present invention is characterized in that a gasket lip 
^0 made of a liquid rubber hardened material is integrally 
formed in a surface of a flat plate made of a carbon, a 
graphite, a conductive resin such as a conductive phe- 
nol resin or the like, an ion exchange resin, or a metal 
such as a stainless steeL a magnesium alloy or the like, 
*s or a groove portion applied to the surface, and in corre- 
spondence thereto, in accordance with a first aspect of 
the present invention, there is provided a gasket for a 
fuel battery characterized in that a gasket lip made of a 
liquid rubber hardened material is integrally formed in a 
so surface of a flat plate or a groove portion applied to the 
surface. 

[0011] Further, in accordance with a second aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the first aspect mentioned 
55 above, characterized in that the flat plate is a collector 
electrode, an ion exchange membrane or a membrane 
fixing reaction electrode. 

[0012] Further, in accordance with a third aspect of 
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the present invention, there is provided a gasket for a 
fuel battery as recited in the first aspect mentioned 
above, characterized in that the liquid rubber hardened 
material has a hardness of (JIS A) 60 or less. 
[0013] Further, in accordance with a fourth aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the third aspect mentioned 
above, characterized in that the hardness (JIS A) of the 
liquid rubber hardened material is preferably between 5 
and 50 and more preferably between 10 and 40. 
[001 4] Further, in accordance with a fifth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that a viscosity (Pa • s(25 degrees Cel- 
sius)) of the liquid rubber is between 30 and 10,000 and 
preferably between 30 and 2,000. 
[0015] Further, in accordance with a sixth aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the first aspect mentioned 
above, characterized in that a cross sectional shape of 
the gasket lip made of the liquid rubber hardened ma- 
terial is a trapezoidal shape or a chevron shape. 
[0016] Further, in accordance with a seventh aspect 
of the present invention, there is provided a gasket for 
a fuel battery as recited in the first aspect mentioned 
above, characterized in that a cross sectional shape of 
the gasket made of the liquid rubber hardened material 
is provided with a portion having a trapezoidal cross sec- 
tion or a portion having a chevron cross section. 
[0017] Further, in accordance with an eighth aspect 
of the present invention, there is provided a gasket for 
a fuel battery as recited in the first aspect mentioned 
above, characterized in that a seal portion of the gasket 
lip has a circular arc cross sectional shape. 
[0018] Further, in accordance with a ninth aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the eighth aspect mentioned 
above, characterized in that the seal portion has a height 
of substantially 0.2 to 1 .5 mm. 

[0019] Further, in accordance with a tenth aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the first aspect mentioned 
above, characterized in that the seal portion of the gas- 
ket lip has a chevron cross sectional shape, a convex 
cross sectional shape or a triangular cross sectional 
shape. 

[0020] Further, in accordance with an eleventh aspect 
of the present invention, there is provided a gasket for 
a fuel battery as recited in the tenth aspect mentioned 
above, characterized in that the seal portion has a height 
of substantially 0.3 to 1 .5 mm. 

[0021] Further, in accordance with a twelfth aspect of 
the present invention, there is provided a gasket for a 
fuel battery as recited in the tenth aspect mentioned 
above, characterized in that a front end portion of the 
seal portion has a circular arc cross sectional shape. 
[0022] Further, in accordance with a thirteenth aspect 
of the present invention, there is provided a gasket for 



a fuel battery, characterized in that gasket lips made of 
a liquid rubber hardened material are integrally formed 
on a surface of an electrode or a groove portion applied 
on the surface, a pair of the gasket lips arranged so as 
5 to hold an electrolyte membrane portion between them 
are formed so as to have different cross sectional 
shapes, and a flat surface portion provided with a pre- 
determined width being in contact with the electrolyte 
membrane portion is formed in one of the gasket lips. 
w [0023] Further, in accordance with a fourteenth as- 
pect of the present invention, there is provided a gasket 
for a fuel battery, characterized in that gasket lips made 
of a liquid rubber hardened material are integrally 
formed on a surface of an electrode or a groove portion 
15 applied on the surface, a flat surface portion provided 
with a predetermined width being in contact with an elec- 
trolyte membrane potion is formed in at least one of a 
pair of the gasket lips arranged so as to hold the elec- 
trolyte membrane portion between them. 
[0024] Further, in accordance with a fifteenth aspect 
of the present invention, there is provided a gasket for 
a fuel battery, characterized in that gasket lips made of 
a liquid rubber hardened material are integrally formed 
on a surface of an electrode or a groove portion applied 
on the surface, and a flat surface portion provided with 
a predetermined width being in contact with an ion ex- 
change membrane is formed in at least one of a pair of 
gasket lips arranged so as to hold the ion exchange 
membrane between them. 

[0025] Further, in accordance with a sixteenth aspect 
of the present invention, there is provided a gasket for 
a fuel battery as recited in the first aspect mentioned 
above, characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, and the gas- 
ket lip is formed so as to cover the projection. 
[0026] Further, in accordance with a seventeenth as- 
pect of the present invention, there is provided a gasket 
for a fuel battery as recited in the first aspect mentioned 
above, characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, an adhesive 
agent is applied around the projection, and the gasket 
lip is formed so as to cover the area. 
[0027] Further, in accordance with an eighteenth as- 
pect of the present invention, there is provided a gasket 
for a fuel battery as recited in the first aspect mentioned 
above, characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, an adhesive 
agent is not applied around the projection, and the gas- 
ket lip is formed so as to cover the area. 
[0028] Further, in accordance with a nineteenth as- 
pect of the present invention, there is provided a method 
of forming a gasket for a fuel battery as recited in any 
one of the first aspect to the eighteenth aspect men- 
tioned above, characterized in that a gap is provided be- 
tween upper and lower molds before injecting so as to 
evacuate, and thereafter the molds are clamped so as 
to injection mold the gasket lip. 

[0029] Further, in accordance with a twentieth aspect 
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of the present invention, there is provided a method of 
forming a gasket for a fuel battery as recited in the nine- 
teenth aspect mentioned above, characterized in that a 
through hole open to both surfaces of the flat plate or 
bottom surfaces of groove portions applied to the both 5 
surfaces is provided, and the gasket lip is integrally 
formed in the both surfaces or both groove portions 
through the through hole simultaneously. 
[0030] Further, in accordance with a twenty first as- 
pect of the present invention, there is provided a gasket io 
for a fuel battery, characterized in that a pair of groove 
portions are provided so as to respectively correspond 
to both surfaces of a substrate, a communication hole 
is provided in the substrate so as to communicate a pair 
of groove portions, an elastomer is charged into a pair ^ 
of groove portions and the communication hole, a con- 
vex seal lip is provided in the elastomer, the communi- 
cation hole is arranged at a position biasing to one side 
in a width direction of the groove portion, and the convex 
seal lip is arranged at a position biasing to an opposite 20 
side. 

[0031] Further, in accordance with a twenty second 
aspect of the present invention, there is provided a 
method of forming a gasket for a fuel battery integrally 
provided with a seal lip constituted by an elastomer on 25 
both surfaces of a substrate, characterized in that a 
communication hole communicating between seal lip 
forming cavities formed between metal molds engaged 
and aligned with both surfaces of the substrate is pro- 
vided in the substrate, the communication hole is formed 30 
at a position corresponding to a gate open to one of the 
both seal lip forming cavities with a larger diameter than 
that of the gate, and a forming material supplied from 
the gate is charged into the both seal lip forming cavities 
via the communication hole. 35 
[0032] The gasket for the fuel battery in accordance 
with the first aspect of the present invention provided 
with the structure mentioned above is structured, in or- 
der to solve the problems in the conventional art, such 
that the gasket lip made of the liquid rubber hardened 40 
material corresponding to the low viscosity materia! is 
integrally formed on the surface of the flat plate consti- 
tuted by the collector electrode, the ion exchange mem- 
brane, the membrane fixing reaction membrane (refer 
to the second aspect) or the like, whereby it is intended 45 
to make the seal portion thin, improve an assembling 
property, prevent a position shift, reduce a surface pres- 
sure and make the surface pressure uniform. Further, 
in the case that the gasket lip made of the liquid rubber 
hardened material corresponding to the low viscosity so 
material is integrally formed in the groove portion ap- 
plied to the surface of the flat plate, since the gasket lip 
is integrally formed not only on the bottom surface of the 
groove portion but also on the side surface, it is possible 
to further improve a fixing property. The liquid rubber 55 
hardened material is employed for the forming material 
of the gasket lip as mentioned above, and it is preferable 
that the hardness (JIS A) of the liquid rubber hardened 



material is set to be 60 or less, preferably between 5 
and 50 and more preferably between 10 and 40 (refer 
to the third and fourth aspects). Further, in the fuel bat- 
tery in which the flat plates are laminated via a multiplic- 
ity of gaskets, by using the low hardness rubber, it is 
possible to seal with a low fastening pressure, it is pos- 
sible to prevent the flat plate from being damaged, and 
it is possible to absorb an unevenness on an opposing 
surface to the gasket. The low viscosity material prefer- 
ably employs a viscosity between 30 and 1 0,000 Pa • s 
(25 degrees Celsius), preferably between 30 and 2,000 
Pa • s (25 degrees Celsius), and for example, it is pos- 
sible to use a silicon rubber, a fluorine-contained rubber, 
a nitrile rubber, an ethylene propylene rubber or the like 
respectively in a liquid phase. Further, since it is possible 
to increase a fluidity of the rubber so as to reduce an 
injection pressure by employing the low viscosity mate- 
rial as mentioned above, it is possible to reduce a dam- 
age and a deformation of the flat plate due to a forming 
pressure at a time of injection molding (refer to the fifth 
aspect). 

[0033] Further, as in the gasket for the fuel battery in 
accordance with the thirteenth aspect of the present in- 
vention, when a pair of gasket lips are formed so as to 
have different shapes and the flat surface portion is pro- 
vided in one of them, the flat portion forms a receiving 
side among a pair of seal portions constituted by a pair 
of gasket lips and a area of the receiving side is set to 
be comparatively wide by a width of the flat portion, so 
that it is possible to enlarge an allowable range of posi- 
tion shift from a medium value with respect to a closely 
contact position of another gasket lip. A combination of 
the gasket lip preferably employs a combination be- 
tween a trapezoidal cross section corresponding to the 
receiving side and a chevron cross section in an oppo- 
site side, and preferably employs a combination be- 
tween a cross sectional shape provided with a trapezoi- 
dal cross sectional portion and a cross sectional shape 
provided with a chevron cross sectional portion. 
[0034] Further, it is preferable that the seal portion of 
the gasket lip has a circular arc cross sectional shape, 
and the seal portion in this case preferably has a height 
of substantially 0.2 to 1.5 mm. Further, it is preferable 
that the seal portion of the gasket lip has a chevron cross 
sectional shape, a convex cross sectional shape or a 
triangular cross sectional shape, it is preferable that a 
height of the seal portion in this case is between sub- 
stantially 0.3 and 1 .5 mm, and it is further preferable that 
a front end portion of the seal portion is formed in a cir- 
cular arc cross sectional shape. 

[0035] Further, as in the gasket for the fuel battery in 
accordance with the fourteenth aspect or the fifteenth 
aspect of the present invention, when the flat portion is 
formed in at least one of a pair of gasket lips arranged 
so as to hold the electrolyte membrane portion or the 
ion exchange membrane between them, it is also pos- 
sible to enlarge the allowable range of position shift in 
the same manner and it is possible to stabilize the con- 
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tact of the gasket lip. 

[0036] Further, in the case of forming the gasket lip 
by using the liquid rubber hardened material as men- 
tioned above, a liquid injection molding apparatus is 
used as a molding apparatus, and at a time of injection 
molding the gasket lip by using the liquid injection mold- 
ing apparatus, the metal mold is held so that a gap equal 
to or less than 2 mm is kept between the upper and lower 
metal molds immediately before the injection, and a por- 
tion between the upper and lower metal molds is sealed 
by using a seal member such as an O-ring or the like 
(referto S101 , in Fig. 3. Same Fig. will be referred here- 
under). Next, a nozzle touch is executed and a material 
inflow port is closed so as to form a sealed space shut 
out from an ambient air within the metal mold (S102). 
Next, an evacuation is executed via evacuation holes 
provided at one or a plurality of portions on a metal mold 
parting surface, and in order to prevent the material from 
being sucked from the nozzle and flowing into a cavity 
at this time, a shut-off valve is provided in the nozzle so 
as to prevent the material from flowing in (S103). Next, 
a mold clamping is completely executed at a stage that 
it is judged thatthe evacuation reaches a desired degree 
of vacuum (S1 04), the material is injected within the cav- 
ity in which the degree of vacuum is maintained (S1 05), 
and the gasket lip is formed (the nineteenth aspect). 
[0037] The method of forming the gasket for the fuel 
battery in accordance with the nineteenth aspect men- 
tioned above is structured such thatthe gasket lip made 
of the liquid rubber hardened material corresponding to 
the low viscosity material is integrally formed on one sur- 
face or both surfaces of the flat plate, however, when it 
is trieed to form the gasket lip one side by one side in 
the case that it becomes necessary to provide the gas- 
ket lip on both surfaces of the thin plate, there is a case 
that an opposite side becomes in a floating state and 
cracks due to the molding pressure or a burr is gener- 
ated due to deflection. Further, it is possible to consider 
a method of providing a convex portion in a lower mold 
so as to support a groove portion on a back surface, 
however, it is necessary to manufacture another mold 
in the case that the groove shape is different between 
front and back surfaces, whereby it is impossible to 
avoid a cost increase and a mold structure becomes 
very complex. Taking into consideration the matter that 
the height fluctuates on the basis of a metal mold work- 
ing tolerance and a plate groove depth tolerance, there 
is a case that it is hard to maintain a stable molding. 
Accordingly, in the forming method in accordance with 
the twentieth aspect of the present invention, the struc- 
ture is made such that the through hole open to both 
surfaces of the flat plate is provided, and the gasket lips 
are integrally formed on both surfaces of the flat plate 
via the through hole simultaneously, or the through hole 
open to the bottom surfaces of the groove portions ap- 
plied to both surfaces of the flat plate is provided, and 
the gasket lips are integrally formed in both groove por- 
tions via the through hole simultaneously. 



[0038] Further, the gasket for the fuel battery in ac- 
cordance with the sixteenth aspect of the present inven- 
tion is structured as follows. 

[0039] That is, the gasket for the fuel battery in ac- 
5 cordance with the first aspect mentioned above is struc- 
tured such that the gasket lip is directly formed on the 
flat plate, and, for the purpose of preventing a lateral 
shift, the larger bottom width than the lip width is provid- 
ed, the adhesion treatment is applied or the groove por- 
10 tion is formed on the flat plate and the gasket is formed 
so as to cover it. However, in the case that the larger 
bottom width mentioned above is provided, it inevitably 
accompany the incurrence of a waste of the material and 
the space. Further, with respect to the holding operation 
is by the adhesive agent, an influence that the adhesive 
agent gives to a power generating efficiency is not clear 
at present, and taking into consideration a risk of a bad 
influence applied due to a long time use, a gasket which 
can satisfy a performance without the adhesion treat- 
ment is desired. Further, in the case of forming the 
groove portion for preventing the lateral shift on the flat 
plate and forming the gasket lip so as to cover it, a 
strength of the plate is reduced thereby, and the contact 
pressure at a time of assembling is reduced in corre- 
spondence to a depth of the groove portion, so that it is 
necessary to form the gasket lip having a larger size in 
consideration thereof, whereby a greater strain is ap- 
plied to the gasket at a time of assembling and there is 
a risk that a durability is reduced. Accordingly, in the gas- 
ket for the fuel battery in accordance with the sixteenth 
aspect of the present invention, the structure is made 
such that the projection is provided along the lip line of 
the flat plate and the projection is covered by the gasket 
lip, whereby ft is possible to prevent the position shift, it 
is possible to secure the seal surface pressure with a 
low strain amount and it is possible to secure a durability. 
Further, as in the gasket in accordance with the seven- 
teenth aspect, the structure can be made such that the 
adhesive agent is applied as occasion demands, and 
the gasket lip is formed so as to cover it. It is not always 
necessary to apply the adhesive agent (refer to the 
eighteenth aspect). The projection is preferably formed 
in a triangular cross sectional shape or a trapezoidal 
cross sectional shape of which a gap between the pro- 
jection and the opposing member is secured to be eq ual 
to or more than 0.2 mm at a time of being assembled, 
and it is preferable that the projection is covered by the 
gasket lip having a thickness of 1 .0 mm or less. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] 

Fig. 1 is a schematic view of a liquid injection mold- 
ing apparatus used for executing a method of form- 
ing a gasket in accordance with a first embodiment 
of the present invention; 

Fig. 2 is a detailed schematic view of a metal mold 
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in the apparatus; 

Fig. 3 is a control flow chart of the apparatus; 
Fig. 4 is a schematic view of a liquid injection mold- 
ing apparatus used for executing a method of form- 
ing a gasket in accordance with a second embodi- 
ment of the present invention; 
Fig. 5A is a cross sectional view of a main portion 
of a porous member showing a state before forminq 
the gasket; 

Fig. 5B is a cross sectional view of a main portion 
of a porous member showing a state after forminq 
the gasket; 

Fig. 6 is a cross sectional view of a gasket in ac- 
cordance with a third embodiment of the present in- 
vention; 

Fig. 7 is an enlarged view of a main portion in Fig. 6; 
Fig. 8 is a cross sectional view of a main portion of 
a gasket in accordance with a fourth embodiment 
of the present invention; 

Fig. 9 is a cross sectional view of a gasket in ac- 
cordance with a fifth embodiment of the present in- 
vention; 

Fig. 1 0 is an enlarged view of a main portion in Fig. 

Fig. 11 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of 
the gasket; 

Fig. 12 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of 
the gasket; 

Fig. 13 is a cross sectional view of a main portion 
of a gasket in accordance with a sixth embodiment 
of the present invention; 

Fig. 14 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of 
the gasket; 

Fig. 15 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of 
the gasket; 

Fig. 16 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of 
the gasket; 

Fig. 17 is a cross sectional view of a main portion 
of a gasket in accordance with a seventh embodi- 
ment of the present invention; 
Fig. 18 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of 
the gasket; 

Fig. 19 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of 
the gasket; 

Fig. 20 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of 
the gasket; 

Fig. 21 is a schematic cross sectional view of a bi- 
polar plate for a fuel battery provided with a gasket 
formed by a manufacturing method in accordance 
with an eighth embodiment of the present invention- 



Fig. 22 is a schematic view of a metal mold structure 
for forming the gasket; 

Fig. 23 is a table showing a result of comparative 
test of the manufacturing method; and 
5 Fig. 24 is a schematic view showing an embodiment 

of a structure of a fuel battery. 

BEST MODE FOR CAR RYING OUT THE INVENTION 

10 [0041] Next, a description will be given of embodi- 
ments in accordance with the present invention with ref- 
erence to the accompanying drawings. 

First embodiment 



[0042] Fig. 1 shows a liquid injection molding appara- 
tus 1 1 used for executing a method of forming a gasket 
in accordance with a first embodiment of the present in- 
vention. A gasket (also refer to a gasket lip or a gasket 
20 main body) is formed by injecting a molding material 
supplied from a base resin tank 1 2, a coloring agent tank 
1 3 and a setting agent tank 14 to an injection apparatus 

1 6 via a material supplying plunger 15, into a metal mold 

17 from the injection apparatus 16. The injection appa- 
ls ratus 1 6 is provided with a screw 20 driven in accord- 
ance with an operation of a hydraulic motor 18 and an 
injection cylinder 19, and an injection cylinder 21 within 
which the screw 20 is inserted, and a shut-off valve 23 
preventing an inflow of the molding material is arranged 

30 within a nozzle 22 at a front end of the injection cylinder 
21 so as to be freely opened and closed. Further an 
evacuation apparatus 24 constituted by a vacuum pump 
is connected to the metal mold 1 7. 
[0043] Fig. 2 shows details of the metal mold 17 An 
35 upper platen 25, a heat insulating plate 26, an upper 
heating plate 27, an upper mold 28, a middle mold 29 
a lower mold 30, a lower heating plate 31 , a heat insu- 
lating plate 32 and a lower platen 33 are laminated in 
this order. A parting surface 34 of the upper mold 28 and 
40 the middle mold 29 is sealed by an O-ring 35 attached 
to an attaching groove 29a on an upper surface of the 
middle mold 29, a parting surface 36 of the middle mold 
29 and the lower mold 30 is sealed by an O-ring 37 at- 
tached to an attaching groove 30a on an upper surface 
<5 of the lower mold 30, and a sealed space 38 sealed by 
the O-nngs 35 and 37 is evacuated by the evacuation 
apparatus 24. Further, a cavity space 39 is provided on 
an upper surface of the lower mold 30, a molding mate- 
nal is charged within a groove portion (also referred as 
50 a working groove) 40a or a recess portion formed on an 
upper surface (one surface) of a flat plate porous carbon 
member (also referred as a plate or a flat plate) 40 pre- 
viously placed in the cavity space 39 from the injection 
apparatus 1 6 via a spool 41 , a runner 42 and a gate 43 
55 whereby a gasket (also referred as a gasket lip) is 
formed, and the gasket is integrally formed with the car- 
bon member 40 at the same time of molding. The carbon 
member 40 is particularly constituted by the collector 
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electrodes (separators) 2 of the fuel battery, the ion ex- 
change membranes 3 held between them, the mem- 
brane fixing reaction electrode 4 fixed to the ion ex- 
change membranes 3, or the like as mentioned above, 
and a graphite or the like may be employed for the ma- 5 
terial thereof in addition to the carbon. In this case, the 
groove portion 40a aims to strengthen a adhesive force 
of the gasket and prevent the position shift, and is not 
always required in the case that an adhesive property 
between the carbon member 40 and the gasket can be 
secured, and in the case that there is no risk that the 
position shift is generated due to an internal pressure at 
a using time. 

[0044] Fig. 3 shows a control flow for an injection 
molding. In a mold clamping process, at first, a mold 
clamping is temporarily stopped at a previously set po- 
sition (S101). During the temporary stop of the mold 
clamping, a distance between the metal molds is kept 
constant by using a holding means of a moid clamping 
position, and the distances between the molds are set 
so that the O-ring 35 held by the middle mold 29 and the 
O-ring 37 held by the lower mold 30 are in contact with 
the upper mold 28 and the middle mold 29 respectively 
while the middle and upper molds 29, 28 and the lower 
and middle molds 30, 29 have not been completely 
closed yet and have intervals within 2mm respectively, 
whereby the ambient air does not flow into the sealed 
space 38 in the next evacuating process. Next, the noz- 
zle 22 is moved forward at a time when the temporary 
stop of the mold clamping is completed so as to be 
touched with the upper mold 28 (S1 02). It is necessary 
to set a nozzle touch force to a level so that a leakage 
is not generated during the evacuation within the cavity 
space 39, however, the nozzle touch force may be gen- 
erally equal to or more than 2 kN, whereby the other flow 
passages than the flow passage by which the cavity 
space 39 is connected to the evacuation apparatus 24 
are completely shut down from the ambient air. 
[0045] After the nozzle touch force is increased and 
a limit switch is operated, or at a stage that a predeter- 
mined time has elapsed from a time when the nozzle 22 
starts moving forward, the evacuation apparatus 24 is 
operated so as to start evacuating (S103). In this case, 
a shut-off valve is provided within the nozzle 22 and the 
shut-off valve is closed, so as to prevent the material 
from being sucked from the nozzle 22 at an evacuating 
time so as to flow into the cavity 39. 
[0046] Then, a mold clamping is executed by a high 
pressure at a time of reaching a previously set elapsed 
time (for example, 15 seconds or less) after starting the 
evacuation (S1 04) or a previously set degree of vacuum 
(for example, 10 Torr or less). The high mold clamping 
pressure at this time is equal to or less than a compres- 
sion rupture strength of the carbon material 40 or less, 
and is desirably set to a pressure at which the carbon 
material 40 does not rupture and no burr is generated 
even in the case that the charging pressure is applied. 
For example, with respect to a structure in which a 



groove 40a (having a width 3.0 mm and a depth 0.3mm) 
is worked on a surface of a carbon material (IKC-33 
manufactured by TOYO CARBON) 40 of a resin impreg- 
nation type cut so as to have a shape and a thickness 
(2 mm) suitable for the separator for the fuel battery, it 
is desirable to restrict to be equal to or less than 10 kgf/ 
mm 2 . 

[0047] Further, a liquid rubber hardened material in 
which a viscosity before hardening is 150 Pa • s (25 de- 
grees Celsius) and a hardness (JIS A) after hardening 
is 20, for example, a liquid silicon rubber KE1 950-20 (A 
• B) manufactured by SHINETSU CHEMICAL is good 
for the molding material and the hardened material is 
obtained by controlling the temperature to a tempera- 
ture at which the hardening is not progressed within the 
injection cylinder 21 , that is, a temperature equal to or 
less than 25 degrees Celsius in the embodiment, and 
injecting to the metal mold a temperature of which is 
controlled to a hardening temperature 120 degrees Cel- 
sium to 1 80 degrees Celsius capable of obtaining a de- 
sired hardened material, 1 50 degrees Celsius in the em- 
bodiment. The injection pressure at this time is 200 kgf/ 
cm 2 , in the embodiment, and the hardening time is 150 
seconds. 

[0048] Further, since the gasket formed in the manner 
mentioned above corresponds to a structure obtained 
by integrally forming the gasket made of the low viscos- 
ity material with the groove portion 40a formed on the 
surface of the flat plate porous carbon member 40 such 
as the collector electrode 2, the ion exchange mem- 
brane 3, the membrane fixing reaction membrane 4 or 
the like, it is possible to realize making the seal portion 
thin, improving the assembling property, preventing the 
position shift, reducing the surface pressure and making 
the surface pressure uniform which are the conventional 
problems, and further it is possible to realize reducing a 
number of the parts, preventing the position shift under 
a pressurizing condition during a use after assembling, 
stabilizing a size accuracy of the product, reducing an 
assembling problem, preventing an malfunction unsta- 
bleness due to a mis-assembling, reducing a defective 
molding, stably molding the gasket, improving a sealing 
property, simplifying a metal mold structure, reducing a 
molding process, reducing an adhesive treatment proc- 
ess, reducing a cost, reducing a cycle time, reducing a 
burr leakage and the like. 

Second embodiment 

[0049] In a second embodiment in accordance with 
the present invention shown in Fig. 4, groove portions 
40a and 40b are formed so as to correspond to each 
other on an upper surface and a lower surface of a flat 
surface plate porous carbon member 40 previously 
placed in a cavity space 39, and as shown in Fig. 5A in 
an enlarged manner, the groove portions 40a and 40b 
are communicated with each other via a through hole 
(also referred as a communication hole) 40c open to a 
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2 °rh SU t ? Ce ° f 6aCh ° f the 9roove P° rti0 "s 40a and 
40b. The through hole 40 is structured, for example a 

fon; a ed y a r hrOU9h h °' eS haVin9 9 terofTnm are 
^ a " lnterVal between 10 and 20 mm 
[0050] Accordingly, when the molding material of the s 

both of th. ^ 93 7 and 8 are inte9ra "y tormed w »h 
bo h of the groove port.ons 40a and 40b via the through 

ma^thTJ '^^^"'•POMlbl.torwta. 

^rooZ POft,0n thin ' impr0vin 9 the ^embling w 

property, prevent.ng the position shift, reducing the sur 

which are conventionally problems, and further it is pos- 
sible , to realize reducing a number of the parts prevent- 

ino Tu~T ^ Und6r 3 P-ssuri 2 ing P cond£ondu - - 
of the nr f T aS ! emb ' in 9' stab »™9 a size accuracy 
of the product, reducing an assembling problem pre 
venting an malfunction unstableness due to a mb'as- 

t S hT a ^ 9 ;t redUCin9 3 def6CtiVe m0ldin 9- stabl V molding 

metal S TT" 9 3 Sea "' n9 Pr ° pert * si a a, 

metal mold structure, reducing a molding process di- 
rect molding the gasket on both surfaces^ the Mn 
plate, reducing an adhesive treatment process, reduc- 

rrtl C0& } Cin9 3 ° ycle time ' Panting a plate 
crack, reducing a burr leakage and the like 25 
[0051] The gaskets 7 and 8 respectively integrally 
have base Portions (charging portions) 7a and 8a having 
a rectangular cross sectional shape and charged wtthin 
the groove portions 40a and 40b, and seal parts (sell 
portions) 7b and 8b having a circular arch cross secS so 
tri JX? protrudif1 9 f '°m the groove portions 40a 
and 40b so as to be closely contact with an opposing 

nTrdeneH 3 t th6 r ^ formed Via ■ 

hardened matenal 9 within the through hole 40c In the 

elective gaskets 7 and 8, a width w1 of the base por 3s 

T,t t % 3 ° a ' that ' S ' 3 Width w1 of a w "Ole of the 
J, 8 iS substantial| y 1 5 to 5 mm at actual 

s aniiirft'f ° f the S6al P ° rtions 7b and ^b is sub- 
stantially 1 to 4 mm at actual size, and a height hi of the 
seal portions 7b and 8b is substantia.* 0.2 to 1 .5 mm at <o 
actual size, respectively. The other structures and the 

,n ZTTr 6ffeCtS ° f the 9asket and the form- 
ing method thereof in accordance with the present in- 
vention are the same as those of the first embodiment 

Tob Z h ^ 9r ° 0Ve P ° rtions 4 ° a a " d 

cie the b h m ° m K e h d " SamS manner ' and in «■ 
case, the through hole 40c is directly open on both of 

the upper and lowersurfaces of the carbon member 40 
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Sal ESS ^ 6 Sh0WS 3 Cr0SS S6Cti0n of a 

for a fuel battery ,n accordance with a third embodiment 

a?a?LIS iS ' 81 firSt ' an electrolvte membrane 55 is 
arranged between a pair of electrodes (also referred as 
outer electrodes) 52 and 53, and electrodes (Z re 



ferred as inner electrodes) 59 and 60 are respectively 
arranged between the respective electrodes 52 and 53 
and the electrolyte membrane 55, whereby a fuel battery 
cell 51 constituted by a five-layer laminated body made 
by ganging the electrode 52, the electrode 59, the elec- 
trolyte membrane 55, the electrode 60 and the electrode 
53 mentioned above in this order is formed 
[0054] A pair of electrodes 52 and 53 respectively cor- 
respond to the collector electrodes (the separators) 
menhoned above, are formed by a carbon plate w th a 
hickness t1 of about 1 to 2 mm at actual size 
[0055] The electrolyte membrane 55 corresponds to 
™ J° n 6 h k 98 membrane mentioned above, and is 
combined with an electrolyte membrane protecting 
membrane 56 at an end portion in a plane direction, and 
an e ectro yte membrane portion 54 is formed by a com- 
bination of the electrolyte membrane 55 and the elec- 
tro yte membrane protecting membrane 56. The elec- 
trolyte membrane protecting membrane 56 has a pair of 
consmuting parts 57 and 58 gripping the end portion in 
£e plane d.rection of the electrolyte membrane 55 be- 
tween them, and a pair of constituting parts 57 and 58 
respectively integrally have .aminating portions 57a and 
58. laminated with each other and gripping portions 57b 
and 58b grippmg the end portion in the plane direction 
of the electrolyte membrane 55 between them A thick 
ness t2 of the electrolyte membrane protecting mem- 
brane 56 at the laminating portions 57a and 58a of a 
pair of constituting parts 57 and 58 is about 0.1 to 0 2 
mm at actual size. 

[0056] Further, the electrodes 59 and 60 respectively 

ZZ? h membran6 fiXi " 9 rCaCti0n e,P «*° d - 
mentioned above, and are formed by a carbon so as to 

orm a gas flow passage. A thickness t3 of a three-layer 

laminated body constituted by a pair of electrodes 59 

and 60 and the e.ectrolyte membrane 55 is abouf 0 5 to 

1 5 mm at actual size. 

[0057] Gaskets (also referred as gasket lips or seal 
members) 61 and 62 made of a low viscosi£ materia 

areintegrallyformedonopposingsudacestoLh^e 
of a pair of electrodes 52 and 53 so as to correspond to 
each other, and the electrolyte membrane protecting 

56 ° f the electrolvte membrane portion 54 is 
he d between a pair of gaskets 61 and 62, at the lami- 

57 ITS 0 ™ 573 and 588 ° f 3 pair of constituting parts 

t JZ 1 ' n a " Unb ° nded manner ' whereb V the seal 
portion is formed. 

gasket 61 among a pair of gaskets 61 and 62 is formed 
as a wholly trapezoidal cross sectional structuTby 

Z«i 3 f SUrfaC6 POrti ° n (a,S0 referred as a Por- 
IZ J J ° nt 8nd P ° rti0n thereof - and the plate 

S ^ P0 p' O rt n K 61a fe Pr ° Vided With a Predetermined 
width w3. Further, another gasket 62 is formed as a 
wholly chevron cross sectional structure, a wholly con- 
vex cross sectional structure or a wholly triangular cross 
sectional structure by forming a front end porL 62a in 
a circular arc cross sectional shape, and is formed so 
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that a width w4 of the front end portion 62a is smaller 
than the width w3 of the flat surface portion 61 a of one 
gasket 61. One gasket 61 integrally has a rectangular 
cross sectional base portion 61 c and a trapezoidal cross 
sectional seal portion 61 d integrally formed on a flat sur- 
face of the base portion 61c, and the flat surface portion 
61 a is formed in the seal portion 61 d. A width w5 of the 
base portion 61 c, that is, a whole width w5 of the gasket 
61 is substantially 2 to 5 mm at actual size, the width w3 
of the flat surface portion 61 a is substantially 1 to 4 mm 
at actual size, a height h2 of a whole of the gasket 61 is 
substantially 0.3 to 1 mm at actual size, and a height h3 
of the seal portion 61d is substantially 0.1 to 0.5 mm at 
actual size. Another gasket 62 integrally has a rectan- 
gular cross sectional base portion 62c and a chevron 
cross sectional, a convex cross sectional or a triangular 
cross sectional seal portion 62d integrally formed on a 
flat surface of the base portion 62c, and the circular arc 
cross sectional front end portion 62a is formed in the 
seal portion 62d. A width w6 of the base portion 62c, 
that is, a width w6 of a whole of the gasket 62 is sub- 
stantially 2 to 5 mm at actual size, a width w7 of the seal 
portion 62d is substantially 1 to 3 mm at actual size, a 
height h4 of a whole of the gasket 62 is substantially 0.5 
to 1 .5 mm at actual size, a height h5 of the base portion 
62c is substantially 0.2 to 0.5 mm at actual size, and a 
radius of the circular arc of the front end portion 62a is 
substantially 0.1 to 0.5 mm at actual size, respectively. 
Further, a lip front end angle a can be optionally set, 
however, is preferably about 40 to 130 degrees, and 
more preferably about 40 to 90 degrees. Further, both 
of the gaskets 61 and 62 are respectively formed of a 
silicon rubber having a low hardness. 
[0059] Since the gasket provided with the structure 
mentioned above is structured such that the gaskets 61 
and 62 made of the silicon rubber corresponding to the 
liquid rubber hardened material are integrally formed on 
the surfaces of a pair of electrodes 52 and 53 corre- 
sponding to the flat surface plate porous member, and 
the rubber is integrally formed with the plate at the same 
time of forming, it is possible to realize making the seal 
portion thin, improving the assembling property, pre- 
venting the position shift, reducing the surface pressure 
and making the surface pressure uniform which are con- 
ventionally problems, and further it is possible to realize 
reducing a number of the parts, preventing the position 
shift under a pressurizing condition during a use after 
assembling, stabilizing a size accuracy of the product, 
reducing an assembling problem, preventing an mal- 
function unstableness due to a mis-assembling, reduc- 
ing a defective molding, stably molding the gasket, im- 
proving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an ad- 
hesive treatment process, reducing a cost, reducing a 
cycle time, reducing a burr leakage and the like. 
[0060] Further, since the cross sectional shapes of a 
pair of gaskets 61 and 62 are made different from each 
other and the flat surface portion 61 a is provided in one 



gasket 61 , the flat surface portion 61 a forms a receiving 
side among a pair of seal portions of a pair of gaskets 

61 and 62, and a area of the receiving side is set to be 
comparatively wide by the width w1 of the flat surface 

5 portion 61a. Accordingly it is possible to enlarge an al- 
lowable range of the position shift from a medium value 
with respect to the closely contact position with the op- 
posing member (the electrolyte membrane portion 54) 
of another gasket 62, whereby it is possible to sufficient- 

10 |y secure a necessary sealing property even when the 
position shift is rather great. 

Fourth embodiment 

15 [0061] Further, as shown in Fig. 8, the structure may 
be made such that respective parts of both gaskets 61 
and 62 are inserted into groove portions 52a and 53a 
provided on the surfaces of the electrodes 52 and 53 in 
addition to the structure mentioned above, and in such 
20 the case, it is possible to make a distance between a 
pair of electrodes 52 and 53 shorter, whereby it is pos- 
sible to make the laminated body or the fuel battery com- 
pact in a thickness direction. Here, in this case, one gas- 
ket 61 integrally has a rectangular cross sectional base 
25 portion 61c charged in the groove portion 52a and a 
trapezoidal cross sectional seal portion 61 d integrally 
formed on a flat surface of the base portion 61c, and the 
flat surface portion 61 a is formed in the seal portion 61 d. 
A width w5 of the base portion 61c, that is, a whole width 
so w5 of the gasket 61 is substantially 2 to 5 mm at actual 
size, the width w3 of the flat surface portion 61 a is sub- 
stantially 1 to 4 mm at actual size, a height h6 of the 
base portion 61c is substantially 0.1 to 0.5 mm at actual 
size, and a height h3 of the seal portion 61 d is substan- 
35 tially 0.1 to 0.5 mm at actual size. Further, another gas- 
ket 62 integrally has a rectangular cross sectional base 
portion 62c charged in the groove portion 53a, and a 
chevron cross sectional seal portion 62d integrally 
formed on a flat surface of the base portion 62c, and the 
40 circular arc cross sectional front end portion 62a is 
formed in the seal portion 62d. A width w6 of the base 
portion 62c, that is, a width w6 of a whole of the gasket 

62 is substantially 2 to 5 mm at actual size, a width w7 
of the seal portion 62d is substantially 1 to 3 mm at actual 

45 size, a height h5 of the base portion 62c is substantially 
0.2 to 0.5 mm at actual size, a height h7 of the seal por- 
tion 62d is substantially 0.3 to 1 .2 mm at actual size, and 
a radius of the circular arc of the front end portion 62a 
is substantially 0.1 to 0.5 mm at actual size, respectively. 

50 

Fifth embodiment 

[0062] The gaskets for the fuel battery in accordance 
with the third and fourth embodiments mentioned above 
55 are structured such that the electrolyte membrane por- 
tion 54 is held between a pair of gaskets 61 and 62, how- 
ever, the structure may be made such that the electro- 
lyte membrane 55 itself, that is, the ion exchange mem- 
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62 a and 5 fh!? e,f L" ^ betWee " 8 ° f 9 aske,s 61 ™* 

[0063] That is, a gasket for a fuel battery shown in 
Figs. 9 and 1 0 is structured as follows 
[0064] That is, at first, the ion exchange membrane 

thin T,° 9 10 thS electro| yte membrane 55 in the 
third and fourth embodiments is arranged between a 
pa-rofetectrodes (also referred as outer electrodes) 52 
and 53, and electrodes (also referred as inner elec- 
trodes) 59 and 60 are respectively arranged between 
the respective electrodes 52 and 53 and the ion ex- 
change membrane 55, whereby a fuel battery cell 51 
constituted by a five-layer laminated body made by ar- 
range the electrode 52, the electrode 59, the ion ex- 

nrZ^T^ 55 ' the 6,ectrode 60 and ^e elec- 
trode 53 in this order is formed. 

[0065] Apairof electrodes 52 and 53 respectively cor- 
respond to the collector e.ectrodes (the separators) 
men tloned above are fofmed by ^ ^ P to s) 

a th,ckness of about 1 to 2 mm at actual size 
[0066] Further, the electrodes 59 and 60 respectively 
correspond to the membrane fixing reaction electrodes 
mentioned above, and are formed by the carbon so as 
o form a gas flow passage. A thickness of a three-layer 

1^ Z COnstituted *y * Pair of electrodes 59 

and 60 and the ion exchange membrane 55 is about 0 5 
to 1 .5 mm at actual size. 

[0067] Gaskets (also referred as gasket lips or seal 
members) 61 and 62 made of a low viscosity material 
are integrallyformed on opposing surfaces to each other 
of a pair of electrodes 52 and 53 so as to correspond to 
each other, and the ion exchange membrane 55 is held 
between a pair of gaskets 61 and 62 in an unbonded 
manner, whereby the seal portion is formed 
[0068] As shown in Fig. 10 in an enlarged manner 
one gasket 62 in an upper side in the drawing among a 
pair of gaskets 61 and 62 is formed with a flat surface 

It i T 6rred 38 8 f ' at portion > 62b at a front end 
portion thereof, and the plate surface portion 62b is pro- 

aa ?l W «i 9 determined widtn *1 1 . Further, another 
gasket 61 in a lower side in the drawing is formed with 
a front end portion 61b in a circular arc cross sectional 
shape, and is formed so that a width w12 of the front 
end portion 61 b is smaller than the width w11 of the flat 

S„ a ^, P K rti ° n 62b in °" e 9aSket 62 ° ne 9^ket 62 
integrally has a rectangularcross sectional base portion 
62c charged into a groove portion 53a, an extended por- 

T«* n V£ re01 3 tra P ezoida ' cross sectional seal 
portion 62d integrally formed on a flat surface of the 
base portion 62c, and the flat surface portion 62b is 

n°«T '1 S6al P0f1i0n 62d - A width w1 3 of the base 
portion 62c and the extended portion 62e, that is a 
whole width wis of the gasket 62 is substantially 3 to 6 
mm at actual size, a width w14 of the base portion is 
substantially 2 to 5 mm at actual size, a width wl 5 of the 
extended portion 62e is substantially 1 mm at actual 
size, a width w11 of the flat surface portion 62b is sub 
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stantially 1 to 4 mm at actual size, a height h11 of the 
base portion 62c, that is, a height h1l of the extended 
portion 62e is substantially 0.2 to 0.5 mm at actual size 

5 n7? M2 ° f the SSal portion 62d is substantially 

0.1 to 0.5 mm at actual size, respectively. Another gas 
ket 61 integrally has a rectangular cross sectional base 
portion 61c charged into a groove portion 52a, an ex- 
tended portion 61 e thereof and a chevron cross section- 
al seal portion 61 d integrally formed on a flat surface of 

the base portion 61c, and the circular arc cross sectional 
front end portion 61b is formed in the seal portion 6ld 
A width w16 of the base portion 61c and the extended 
portion 61 e, that is, a whole width wl 6 of the gasket 61 
is Jh SU ^ Sta " tia,| y 3 1° 6 mm at actual size, a width w1 7 of 
the extended portion 61 e is substantially 1 mm at actual 

XV^?? M3 ° f the baSe portion 61c ' th at is, a 
height h13 of the extended portion 61e is substantially 
0.2 to 0.5 mm at actual size, a height h14 of the seal 
20 P °w' 0n J ' S substan «al'y 0.3 to 1 .2 mm at actual size 
and a radius of the circular arc of the front end portion 
61 b is substantially 0. 1 to 0.5 mm at actual size, respec- 
tively. Both of the extended portions 61 e and 62e are 
provided forthe purpose of securing a gate port, andthe 

25 TZ POrt '° nS 61 6 3nd 626 and expanded Prions 
of the groove portions 52a and 53a for charging them 
are provided all around the periphery for reasons oH 
working cost, however, the structure may be of course 
made such that the groove portions 52a and 53a are 

30 IZ ° n,y 31 POrti ° nS "^spending to the gate 
portions among all the periphery. Further, both of the 
gaskets 61 and 62 are respectively formed by the silicon 
rubber having a low hardness. 

[0069] Since the gasket provided with the structure 
35 man |;o ned above is structured such that the gaskets 61 

2 f T\ 01 thS SiMCOn mbber '-responding to the 
-quid rubber hardened materiafare integrallyformed on 
the surfaces of a pair of electrodes 52 and 53 corre- 
sponding to the flat surface plate porous member, and 

40 £1^^ 18 integra " y f ormed witn the P'ate at the same 
tone of forming, ,t is possible to realize making the seal 
portion thin, improving the assembling property ore- 
venting the position shift, reducing the surface pressure 
and making the surface pressure uniform which are con- 
vent.onally problems, and further it is possible to realize 
reducing a number of the parts, preventing the position 
shift under a pressurizing condition during a use after 
assembling, stabilizing a size accuracy of the product 
reducing an assembling problem, preventing an mal- 
so Unct, 0" ""stableness due to a mis-assembling, reduc- 
ing a defective molding, stably molding the gasket im- 
proving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an ad- 
hesive treatment process, reducing a cost, reducing a 
cycle time, reducing a burr leakage and the like 
[0070] Further, since the flat surface portion 62b is 
provided in one of a pair of gaskets 61 and 62, the flat 
surface portion 62b forms a receiving side among a pair 
of seal portions by a pair of gaskets 61 and 62 and a 
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area of the receiving side is set to be comparatively wide 
by the width w11 of the flat surface portion 62b. Accord- 
ingly, it is possible to enlarge an allowable range of the 
position shift from a medium value with respect to the 
closely contact position with the opposing member (the 5 
ion exchange membrane 55) of another gasket 62, 
whereby it is possible to sufficiently secure a necessary 
sealing property even when the position shift is rather 
great. However, in view of the improvement of the seal 
property, since it is preferable that the contact surface 
pressure with respect to the opposing member (the ion 
exchange membrane 55) of the gasket 62 is as large as 
possible, it is preferable to restrict the width w11 of the 
flat surface portion 62b within a range required for solv- 
ing the position shift problem mentioned above. 
[0071] In this case, with respect to the gasket in ac- 
cordance with the fifth embodiment, it is possible to add 
or modify the structure in the following manner. 

Q) A pair of upper and lower gaskets 61 and 62 in 
Figs, 9 and 10 are respectively provided in the 
groove portions 52a and 53a formed on the surfac- 
es of the electrodes 52 and 53. Instead of such 
structure, the gaskets 61 and 62 are directly provid- 
ed on the surfaces of the electrodes 52 and 53, with- 
out having the groove portions 52a and 53a. 
© The cross sectional shape of the seal portion of 
the gasket 62 provided with the flat surface portion 
62b in the upper side in Figs. 9 and 10 is a trape- 
zoidal shape or a substantially trapezoidal shape. 
Instead of such structure, the cross sectional shape 
is made a quadrangular shape or a rectangular 
shape as shown in Fig. 11, and the gasket 62 is 
formed in a fiat plate shape. In this case, the flat 
surface portion 62b is provided all along the width 
of the gasket 62. 

® The cross sectional shape of the seal portion of 
the gasket 61 in the lower side in Figs. 9 and 10 is 
a chevron shape. Instead of such structure, the 
cross sectional shape is made a trapezoidal shape 
or a substantially trapezoidal shape in the same 
manner as that of the upper side gasket 62 as 
shown in Fig. 1 2. Accordingly, in this case, the cross 
sectional shapes of both of the upper and lower gas- 
kets 61 and 62 are respectively formed in the trap- 
ezoidal shape or substantially trapezoidal shape, 
and the flat surface portions 61a and 61b are re- 
spectively provided in both of the gaskets 61 and 
62. Here, in this case, another gasket 61 integrally 
has a rectangular cross sectional base portion 61c 
charged into the groove portion 52a, an extended 
portion 61 e thereof, and a trapezoidal cross sec- 
tional seal portion 61 d integrally formed on a flat 
surface of the base portion 61c, and a flat surface 
portion 61 b is formed in the seal portion 61 d. A width 
w18 of the base portion 61c is substantially 2 to 5 
mm at actual size, a width w19 of the flat surface 
portion 61 a is substantially 1 to 4 mm at actual size, 



and a height h15 of the seal portion 61 d is substan- 
tially 0.1 to 0.5 mm at actual size, respectively. The 
cross sectional shape may be a quadrangular 
shape or a rectangular shape. 

[0072] Further, the contents of modification on the ba- 
sis of the items © and ® can be applied to the third 
and fourth embodiments mentioned above in which the 
electrolyte membrane portion 54 is held between a pair 
of gaskets 61 and 62, as it is. 

Sixth embodiment 

[0073] That is, at first, as shown in Fig. 1 3, a projection 
72 is integrally formed on a surface of a flat surface plate 
71 corresponding to a collector electrode (a separator) , 
an ion exchange membrane, a membrane fixing reac- 
tion electrode or the like made of a carbon, a graphite, 
a conductive resin such as a conductive phenol or the 
like, an ion exchange resin, or a metal such as a stain- 
less steel, a magnesium alloy or the like, along a gasket 
line (also referred as a gasket lip line), as shown in Fig. 
13, and a gasket 73 made of a liquid rubber hardened 
material having a hardness (JIS A) 60 or less, preferably 
5 to 50, and more preferably 1 0 to 40 is integrally formed 
so as to cover the projection 72 without using an adhe- 
sive agent or with using the adhesive agent. 
[0074] The projection 72 is formed in a substantially 
triangular cross sectional shape or a substantially trap- 
ezoidal cross sectional shape, and is provided all along 
the length of the gasket line. The gasket 73 has a sub- 
stantially triangular cross sectional or substantially cir- 
cular arc cross sectional chevron portion 73a which cov- 
ers the projection 72 and is in contact with an opposing 
member 74 at a time of assembling so as to achieve a 
seal operation, and flat bottom portions 73b having a 
lower height than that of the chevron portion 73a are 
integrally formed in both sides of the chevron portion 
73a, respectively. Further, sizes of the respective por- 
tions are set on the basis of the following standards. 

Width (maximum width in bottom line portion) w31 
of the projection 72: 2 mm or less 

Total width w32 of the gasket 73: 2 to 5 mm 

Width w33 of the chevron portion 73a of the gasket 
73: 1 to 5 mm 

Height h31 of the bottom portion 73b of the gasket 
73: 1 mm or less 

Height h32 from the upper surface of the bottom 
portion 73b t the top point of the chevron portion 73b: 

1 mm or less 

Thickness t31 of the chevron portion 73a (mini- 
mum width in a center in a width direction of the chevron 
portion): 1 mm or less 

[0075] Width w34 of the recess portion 75 formed in 
the opposing member 74 with which the gasket is 
brought into contact at a time of assembling: a size equal 
to or more than the total width w32 of the gasket 

Depth d31 of the recess portion 75: 1 mm or less 
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the opposing member 74 and the flat surface plate 71 
are in contact with each other so «t„K« I P 

Seventh embodiment 
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set on the basis of the following standards. 

Width (maximum width in bottom line portion) w31 

of the projection 72: 2 mm or less 

Total width w32 of the gasket 73: 2 to 5 mm 

Total height h33 of the gasket 73: 2 mm or less 5 

Thickness t31 of the gasket 73 (minimum width in 

a center in a width direction of the chevron portion) : 
1 mm or less 

Width w34 of the recess portion 75 formed in the 
opposing member 74 with which the gasket is brought 10 
into contact at a time of assembling: a size equal to or 
more than the total width w32 of the gasket 

Depth d31 of the recess portion 75: 1 mm or less 
[0084] Further, the size of the respective portions are 
set as specific value under calculating so that an interval *5 
in a vertical direction between the projection 72 and the 
opposing member 74 at a time of assembling becomes 
between 0.2 and 1 .0 mm and the gasket 73 having the 
thickness of 1 .0 mm or less fills the gap on the basis of 
the interval so as to be compressed and serve a seal 20 
operation. 

[0085] In the gasket provided with the structure men- 
tioned above, since the gasket 73 made of a liquid rub- 
ber hardened material having a hardness (JIS A) 60 or 
less is integrally formed on a surface of a flat surface 25 
plate 71 corresponding to a collector electrode (a sep- 
arator), an ion exchange membrane, a membrane fixing 
reaction electrode orthe like made of a carbon, a graph- 
ite, a conductive resin such as a conductive phenol or 
the like, an ion exchange resin, or a metal such as a 30 
stainless steel, a magnesium alloy or the like, without 
using an adhesive agent or with using the adhesive 
agent, it is possible to realize making the seal portion 
thin, improving the assembling property, preventing the 
position shift, reducing the surface pressure and making 35 
the surface pressure uniform, which are conventionally 
problems, and further it is possible to realize reducing a 
number of the parts, preventing the position shift under 
a pressurizing condition during a use after assembling, 
stabilizing a size accuracy of the product, reducing an *o 
assembling problem, preventing an malfunction unsta- 
bleness due to a mis-assembling, reducing a defective 
molding, stably molding the gasket, improving a sealing 
property, simplifying a metal mold structure, reducing a 
molding process, reducing an adhesive treatment proc- 45 
ess, reducing a cost, reducing a cycle time, reducing a 
burr leakage and the like. 

[0086] Further, the projection 72 is integrally formed 
on the surface of the flat surface plate 71 corresponding 
to a collector electrode (a separator), an ion exchange 50 
membrane, a membrane fixing reaction electrode orthe 
like made of a carbon, a graphite, a conductive resin 
such as a conductive phenol orthe like, an ion exchange 
resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, along a gasket line, and the gasket 73 55 
made of a liquid rubber hardened material having a 
hardness (JIS A) 60 or less is integrally formed so as to 
cover the projection 72 without using an adhesive agent 



or with using the adhesive agent, the projection 72 sup- 
ports the gasket 73, thereby further effectively prevent- 
ing the position shift of the gasket 73. Further, an amount 
of compression of the gasket 73 is limited, whereby it is 
possible to sufficiently secure a seal surface pressure 
with a low strain amount, and the projection 72 is pro- 
vided instead of having the groove portion for preventing 
the lateral shift, whereby it is possible to improve a du- 
rability of the gasket. Further, in the case that the struc- 
ture is made such as to support the gasket 73 only by 
the support of the projection without using the adhesive 
agent, it is possible to use the gasket with a safe con- 
science without taking into consideration a bad influ- 
ence to the power generating efficiency by the use of 
the adhesive agent. Further, since the bottom portion is 
not provided in the gasket 73 and the gasket 73 is 
formed only in the substantially triangular cross section- 
al chevron portion orthe substantially circular arc cross 
sectional chevron portion, it is possible to improve a 
yield ratio of the molding material and it is possible to 
reduce a mounting space. 

[0087] In this case, with respect to the gasket in ac- 
cordance with the seventh embodiment, it is possible to 
add or modify the structure in the following manner. 
[0088] That is, in the gasket in accordance with the 
embodiment mentioned above, the recess portion 75 is 
formed in the opposing member 74 with which the gas- 
ket 73 is brought into contact at a time of assembling, 
because the interval equal to or more than 0.2 mm is 
set between the projection 72 and the opposing member 

74 so as to restrict the amount of compression of the 
gasket 73 at a time when the surfaces 71a and 74a of 
the opposing member 74 and the flat surface plate 71 
are in contact with each other so as to be positioned with 
each other. Accordingly, in place that the recess portion 

75 is provided in the opposing member 74 as the means 
for restricting the amount of compression, the structure 
may be made such that a protruding or step-like spacer 
portion 76 is provided in the opposing member 74 as 
shown in Fig. 18, and a surface 76a of the spacer portion 

76 is in contact with the surface 71a of the flat surface 
plate 71 . Further, as shown in Fig. 1 9, the recess portion 
75 may be provided in a side of the flat surface plate 71 , 
or as shown in Fig. 20, the protruding or step-like spacer 
portion 76 may be provided in a side of the flat surface 
plate 71 . 

Eighth embodiment 

[0089] Further, in connection with the technique that 
the rubbers are mounted on both surfaces of the plate 
via the through hole provided in the plate described in 
the second embodiment (Figs. 4 and 5), the applicant 
of the present invention further provides the following 
technique. 

[0090] This technique relates to the sixteenth aspect 
and the seventeenth aspect of the present invention, 
and its main technical object is to provide a method of 
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manufacturing a both surface lip gasket in which a crack 
and a permanent deformation of a substrate due to a 
molding pressure are hard to be generated at a time of 
molding seal hps on both surfaces, even in the case that 
the substrate is made of a brittle material or a material 
having a low strength, a low extension and a low elas- 
ticrty As a means for effectively achieving the technical 
object ,n the method of manufacturing the both surface 
l«p gasket m which the seal lips made of an elastomer 
are .ntegrally formed on both surfaces of the substrate 
a communication hole communicating between seal lip 
forming cav,ties formed between metal molds engaged 
and aligned with both surfaces is provided in the sub- 
strate, the communication hole is disposed at a position 
corresponding to a gate open to one of both sea. lip 
forming cavities and formed so as to have a larger di 

ameterthanthatofthegate,andamo.dingmaterialsup- 
pl.ed f rom the gate is injected to the both seal lip forming 
cavities via the communication hole. 
[0091] Further, in accordance with this method the 
molding material supplied from the gate is injected into 
the seal lip forming cavities in both sides via the com- 
munication hole provided in the substrate at the position 
immediately under the gate. At this time, since the com- 
munication hole has a larger diameter than an opening 

InZ E£ T 9at6, a mo,din9 pressure does ™ «*J 

up first in the forming cavity in the side to which the gate 
is open, whereby it is possible to effectively prevent a 
pressure difference from being generated between both 
of the cavities. One or more gates are provided depend 
on the shape of the gasket. 

[0092] As the substrate of the both surface lip gasket 
.n addition to the brittle material such as a molding car^ 
bon for example, there can be listed up a porous ma- 
terial of a plastic, a ceramic or a metal corresponding to 
a low strength material, a thermosetting material such 
as a ceramic, a phenol resin or the like and a thermo- 
plastic engineering plastic corresponding to a low ex- 
tension material, and a thermoplastic elastomer corre- 
sponding to a low elasticity material. 
[0093] This technique can be widely applied to a form- 
ing technique of both surface lip gasket integrally having 
ip gaskets made of an elastomer on both surfaces of a 
th.n substrate, such as a gasket for a circuit substrate 

and a the e nLe r " *"* * 0, * 8 " k * f0r * *"* ce "' 
[0094] A description will be given below of a prefera- 
ble embodiment of this method with reference to the ac- 
companying drawings. 

[0095] At first, both surface lip gasket shown in Fig 
21 is structured such that seal lips 82 and 83 made of 
an elastomer material, for example, a silicon rubber or 
he like are .ntegrally formed on both surfaces of a bipo- 

mlth H 6 fl f ° r 3 fUe ' battery in acco ^nce with the 
method of the present invention. 

[0096] In particular, the bipolar plate 81 is molded in 
a plate shape with a molding carbon of gas-proof com- 
pact bone, band-like grooves 81a and 81b are respec- 
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lively formed in gasket attaching portions on both sur- 
faces, and a communication hole 81c corresponding to 
a through hole passing through a portion between the 
groove bottoms is formed with a predetermined interval 
in a longitudinal direction of the band-like grooves 81 a 
and 81 b. Further, base portions 82a and 83a of the seal 
lips 82 and 83 are formed so as to fill up the band-like 
grooves 81 a and 81b, and are connected to each other 
via a portion extending within the communication hole 
81 c, and chevron-shaped or convex lip main bodies 82b 
and 83b in the respective seal lips 82 and 83 are formed 
at positions shifted to one side in a width direction of the 
band-like grooves 81a and 81b from the communication 
nole 81c. 

>* [0097] The fuel battery, as is well known, has a struc- 
ture in which unit cells made by respectively arranging 
electrode plates corresponding to a fuel pole and an air 
pole in both sides in a thickness direction of the electro- 
yte membrane (the ion exchange membrane) are lam- 
20 inated via the bipolar plate 81 at a muftip.ictty 0 f layer!! 
The bipolar plate 81 has a function that the chevron-like 
Hp main bodies 82b and 83b of the seal lips 82 and 83 
protruding from both surfaces of the bipolar plate 81 is 
brought into close contact with the electrolyte mem- 
brane side with a proper crushing margin so as to seal 
thereby preventing an air (an oxygen) supplied to the air 
pole in another side from being mixed within a flow pas- 
sage of a hydrogen gas supplied to the fuel pole pre- 

30 ZT 9 hydr ° 9en " S fTOm bei "9 mixed within the 
a,r flow passage, and preventing a power generation ef- 
ficiency from being reduced, in addition to a function 
serving as an electron conductive body for connecting 
the respective cells in series . 

[0098] Fig. 22 schematically shows a method of man- 
as ufactunng the both surface lip gasket provided with the 
s ructure mentioned above. In Fig.22, reference numer- 
ate 84 and 85 denote parts of an injection molding metal 
mold for molding the seal lips 82 and 83 on both surfaces 
40 f^^P^^-TheblpotarptatoBI isheldwithin 
a recess portion formed in the lower metal mold 85 in 
the drawing, and the structure is made such that both 
surfaces of the bipolar plate 81 are closely engaged and 
aligned with a lower surface (an aligned surface 84a) of 

45 T Tt 84 and 8 reC6SS portion bo «°™ surface 
(an aligned surface 85a) of the metal mold 85 with a pre- 

UET? l d SUrfaCe PreSSUre> at a time of c,am Ping the 
moldjn this case, the band-like grooves 81a and 81b 

and the communication hole 81c are previously formed 
in the bipolar plate 81 . 

50 E°°!, 9 L Chevron 9 r ^es84b and 85b opposing to the 
band-like grooves 81a and 81b formed in the bipolar 
plate a I are respectively formed on the aligned surfaces 
I I « T u With the bipo,ar 81 in m «al molds 84 

55 £tK k ° heVr0n 9r ° 0VeS 845 and 85b correspond 
to the chevron-like lip main bodies 82b and 83b shown 
in Fig 21 , have a smaller groove width than that of the 
band-like grooves 81a and 81b, and are formed at po- 
srtions shifted to one side in a width direction of the 
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band-like grooves 81 a and 81b. Accordingly, in the illus- 
trated mold clamping state, a seal lip forming cavity C1 
is defined by the band-like groove 81a and the chevron 
groove 84b, and an opposite side seal lip forming cavity 
C2 is defined by the band-like groove 81 b and the chev- 
ron groove 85b. 

[0100] A gate 84c open toward the seal lip forming 
cavity C1 defined by clamping the mold is provided in 
one metal mold 84. The gate 84c constitutes a supply 
passage of the molding material from the molding ma- 
terial injection apparatus via a runner and a sprue (not 
shown) in the metal mold apparatus, and is open to the 
aligned surface 84a in correspondence to an open po- 
sition of the communication hole 81c in a bottom portion 
of the band-like groove 81 a of the bipolar plate 81 . Fur- 
ther, an inner diameter <j> 1 of the communication hole 
81 c is about 1 mm at actual size, and the communication 
hole 1 c is formed so as to have a larger diameter in com- 
parison with an opening diameter (j> 2 of the gate 84c. 
[0101] Prior to the mold clamping shown in Fig. 22, 
an evacuation is executed within the seal lip forming 
cavities C1 and C2 by a vacuum pump (not shown) or 
the like. Further, when injecting the liquid-phase elas- 
tomer molding material supplied from the injection mold- 
ing apparatus from the gate 84c afterclamping the mold, 
the molding material is substantially simultaneously 
charged into the seal lip forming cavities C1 and C2 in 
both sides of the bipolar plate 81 via the communication 
hole 81c positioned immediately below the gate 84c. 
[0102] At this time, since a relation <J> 1 2 is estab- 
lished, a pressure reduction operation due to a fluid re- 
sistance in the communication hole 1 c is not generated, 
so that a differential pressure is hardly generated be- 
tween the seal lip forming cavities C1 and C2. Accord- 
ingly, it is possible to effectively prevent the crack due 
to the differential pressure between both of the cavities 
C1 and C2 from being generated in a thin portion be- 
tween the band-like grooves 81 a and 81 b in the bipolar 
plate 81 . 

[0103] By using the molding carbon plate with a flex- 
ural strength 10MPa having a shape shown in Fig. 22 
(thickness T1 = 2 mm, width of the band-like grooves 
81a and 81b W = 5 mm, thickness between the band- 
like grooves 81 a and 81 b T2 = 1 mm), a test forming the 
seal lips on both surfaces is executed. In this test, while 
the opening diameter $ 2 of the gate 84c is set to 0.5 
mm, the inner diameter <J> 1 of the communication hole 
81c in the carbon plate in accordance with the embodi- 
ment is set to 1 mm which is larger than the diameter $ 
2, and the inner diameter $ 1 of the communication hole 
81c in the carbon plate in accordance with the compar- 
ative embodiment is set to 0.3 mm which is smaller than 
the diameter $ 2. Table in Fig. 23 shows the test results. 
As a result of the test mentioned above, in the structure 
in accordance with the embodiment, it is recognized that 
no crack is generated in the molding carbon plate even 
under the standard molding pressure of 30 MPa and a 
normal injection molding can be executed. 



[0104] In this case, in the embodiment mentioned 
above, the description is given only of the case that the 
both surface lip gasket is provided in the bipolar plate 
for the fuel battery, however, the present invention can 
5 be effectively applied to the case that the both surface 
lip gasket is formed on a circuit substrate made of a 
glass epoxy resin plate, a polyimide or a polyester resin 
sheet and a substrate made of a material having a low 
strength, a low extension and a low elasticity. 
10 [0105] Further, in the illustrated embodiment, the 
base portions 82a and 83a of the seal lips 82 and 83 are 
formed within the band-like grooves 81a and 81b, how- 
ever, the present invention can be applied to a structure 
in which the band-like grooves 81 a and 81 b mentioned 
is above are not formed. 

[0106] Since the gasket described in each of the em- 
bodiments mentioned above is integrally formed on the 
substrate in spite that the width and the height thereof 
are significantly small, and even when the rubber hard- 
20 ness of the gasket is equal to or less than 60, preferably 
between 5 and 50, it is possible to accurately and quickly 
assemble the gasket, and it is possible automate the as- 
sembling operation due to integral forming on the sub- 
strate, it is possible to reduce the size of the fuel battery 
25 due to the reduced height, it is possible to realize the 
low surface pressure due to the reduced hardness, and 
it is possible to absorb an unevenness even when the 
unevenness exists on the opposing surface of the gas- 
ket. 

30 

EFFECT OF THE INVENTION AND INDUSTRIAL 
APPLICABILITY 

[0107] The present invention has the following ef- 
35 fects. 

[0108] That is, at first, in the gasket provided with the 
structure mentioned above in accordance with each of 
the aspects of the present invention, since each of the 
inventions is structured on the basis of the structure that 

40 the gasket lip made of the liquid rubber hardened ma- 
terial is integrally formed on the surface of the flat sur- 
face plate or on the groove portion applied on the sur- 
face made of a carbon, a graphite, a conductive resin 
such as a conductive phenol orthe like, an ion exchange 

45 resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, it is possible to realize making the seal 
portion thin, improving the assembling property, pre- 
venting the position shift, reducing the surface pressure 
and making the surface pressure uniform, which are 

50 conventionally problems, and further it is possible to re- 
alize reducing a number of the parts, preventing the po- 
sition shift under a pressurizing condition during a use 
after assembling, stabilizing a size accuracy of the prod- 
uct, reducing an assembling problem, preventing an 

55 malfunction unstableness due to a mis-assembling, re- 
ducing a defective molding, improving a sealing proper- 
ty, reducing a molding process, reducing an adhesive 
treatment process, reducing a cost, reducing a burr 
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leakage and the like. 

[0109] Further, in addition thereto, in the gasket in ac- 
cordance w,th the thirteenth aspect of the present nven 
ion provided with the structure mentioned a^Je since 
a pa.r of gasket lips are formed so as to have different 

o Z S h ° na ' ShaP6S and the f,at su ^ce portion* 
provided ,n one gasket lip. i, is possi5le t0 ™ 
al.ow able range of posjtjon sm from en^rge an 

to l « PP ° S,ng member - wher eby it is possible 

when the posrtion shift is somewhat great ^ 

SI 1 t r Ufther ' in the gasket in accordance with the 
fourteenth aspect or the fifteenth aspect of the p esint 

nee me ST? ^ ^ ""^ 
since the flat portion provided with the predetermined 

width being ,n contact with the electrode memTane 
port on or the ion exchange membrane fe formed in at 
east one of a pair of gasket lips arranged sotTs to hoS 
the electrolyte membrane portion or the ion liSL 
membrane between them, ft is poZ^ Z'™*?T 
arable range of position shift from the med^a ue 
with respect to the closely contact position of anSet 
gasket lip with the opposing member' whereby it is pos 
s-ble to sufficiently secure a necessary sealing propel 
even wnen th shjft fe ng property 

uom gasket lips, the contact state becomes stahi» 
whereby it is possible to sufficiently secuTe the nets' 
sary sealing property. Ces " 
[01 1 1] Further, in the gasket in accordance with th* 
sixteenth aspect, the seventeenth aspect^ the eight 
eenth aspect of the present invention provided withTe 
ZToZZ^T' f 0Ve ' SinCe the P^iectionTpro 
matoth n Urf f Ce ° fthef,atsiJrfa ^P'ate correspond- 
ing to the collector electrode (a separator), the ion ex- 
change membrane, the membrane fixing reaction elec- 
trode orthe .ike made of a carbon, a graphite, a conduc- 
tive resin such as a conductive phenol or the ike an inn 
exchange resin, or a metal such as a sta Es stee a 
magnesium alloy or the like along the aastottoiSTi, 
gasket lip is integrally formed 

ton and the projection supports the gasket lip, w el 

shm SSf % f T er effective,v P revent £ posS 

shift of the gasket lip. Further, since an amount of com 
pres S ,on of the gasket lip is restricted, itTs possLteTo 
sufficiently secure the sea. surface pressure wtothe low 
steals 0 " 01 ' I"* SinCe the P">>*«™ « Provided' 0 " 
stead of having the groove portion for preventing the lit 
era- shrft, i, is possible to improve a duality X 

[01 12] Further, in the forming method of the gasket in 

as^cfotth Wfth ninetSenth 8Spect or tha S 
aspect of the present invention provided with the struc 

turementionedabove.it is possible to provide he mow 

-ng method which can stably mold the gasket has a 

raZ and V h eV * the me,aI ™" a P Pa 

ratus, and has a comparatively short cycle time. 
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!^™J FUrthe , r ' the m ° ,din 9 method of "e gasket in 

SefottheT. the t nineteenth aSP6Ct ° r the ^*h 
ture mJ r ^ ^ '" Vent,0n prOVlded with »• struc- 
ture mentioned above, it is possible to realize making 

suteann 9 ^.^"^^^-gthesurfacepret' 
sure and making the surface pressure uniform, which 

T a Z n :T na,fy Pr0b,emS ' 3nd ,Urther « is P^ib.eto 

10 oS Q nT« m l* nUm ° er ° f thS Parts ' P reve "«"9 the 
posrtion sh,ft undera pressurizing condition during a use 
after assembling, stabi.izing a size accuracy of the'prod 
uct reducng an assembling problem, preventing an 
malfunction unstableness due to a mis-assembling re 
ducng a defective molding, stably molding tne gasket 

Zctu V re 9 rL Sea,in9 Pr ° Perty ' Simp ' ifVing a ^a 9 . moti 
TTu ° m9 3 m0ldin9 process - dir ectly molding 

■-is 

El 1 nSr ? rther ' i0 thS 9aSket in a^ordance with the 
twenty first aspect of the present invention provided wfth 

otthi n T t menti ° ned ab ° Ve and the ^ing ntetC 
pect of the present invention, since the communication 
hole having a larger diameter than that of the gate* 

E tTT'V* S ° 3S 10 -tunicate the 
•ties n both sides with each other, the molding material 
supphed from the gate is injected into the sea?£ moto 

Z att Sm "? Sid6S ^ ^ c — -tion" , 
^ ,k ' the Pressure Terence due to the rea 

6 m0Win9 P ressura ^st starts up in one motd- 
mg cavrty ,s restricted to be small, it is possible to rt ? 

- ITJl^lr ^ P6fmanent d — 6 n of P ,he 
suostrate due to the pressure difference from beino oen 
erated, and accordingly, ft is possible to effective fy^L 
to the case of forming the both surface lip gaske^on ZZ 
substrate made of the brittle materia, orthe ,t , or lx 
4q ample, the bipolar p.ate for the fuel battery or meT e 

Claims 

- 1 ' g'a 9 s a ef e D m^ ,U t ,b 1 atte ^ Characteri ^ 

gasket ftp made of a hquid rubber hardened material 

's mtegrally formed on a surface of a flaf p.Tte or a 

groove portion applied to said surface. 

so 2 ' lf S "f tf0rafue,batte »y as claimed in claim 1 

e ectrode, an ,on exchange membrane or a mem- 
brane fixing reaction electrode. 
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A gasket for a fuel battery as claimed in claim 1 
characterized fn that the liquid rubber hardened 
matena. has a hardness of (J| S A) 60 or less 



4. A gasket for a fuel battery as claimed in claim 3, 
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characterized in that the hardness (JIS A) of the 
liquid rubber hardened material is preferably be- 
tween 5 and 50 and more preferably between 10 
and 40. 

5 

5. A gasket for a fuel battery as claimed in claim 1 , 
characterized in that a viscosity (Pa • s(25 degrees 
Celsius)) of the liquid rubber is between 30 and 
10,000 and preferably between 30 and 2,000. 

10 

6. A gasket for a fuel battery as claimed in claim 1 t 
characterized in that a cross sectional shape of 
the gasket lip made of the liquid rubber hardened 
material is a trapezoidal shape or a chevron shape. 

15 

7. A gasket for a fuel battery as claimed in claim 1, 
characterized in that a cross sectional shape of 
the gasket made of the liquid rubber hardened ma- 
terial is provided with a portion having a trapezoidal 
cross section or a portion having a chevron cross 20 
section. 

8. A gasket for a fuel battery as claimed in claim 1 , 
characterized in that a seal portion of the gasket 

lip has a circular arc cross sectional shape. 25 

9. A gasket for a fuel battery as claimed in claim 8, 
characterized in that the seal portion has a height 
of substantially 0.2 to 1 .5 mm. 

30 

10. A gasket for a fuel battery as claimed in claim 1, 
characterized in that the seal portion of the gasket 
lip has a chevron cross sectional shape, a convex 
cross sectional shape or a triangular cross sectional 
shape. 35 

11. A gasket for a fuel battery as claimed in claim 10, 
characterized in that the seal portion has a height 
of substantially 0.3 to 1 .5 mm. 

40 

12. A gasket for a fuel battery as claimed in claim 10, 
characterized in that a front end portion of the seal 
portion has a circular arc cross sectional shape. 

13. A gasket for a fuel battery, characterized in that 
gasket lips made of a liquid rubber hardened.mate- 
rial are integrally formed on a surface of an elec- 
trode or a groove portion applied on said surface, a 
pair of said gasket lips arranged so as to hold an 
electrolyte membrane portion between them are 50 
formed so as to have different cross sectional 
shapes, and a flat surface portion provided with a 
predetermined width being in contact with said elec- 
trolyte membrane portion is formed in one of said 
gasket lips. 55 

14. A gasket for a fuel battery, characterized in that 
gasket lips made of a liquid rubber hardened mate- 



rial are integrally formed on a surface of an elec- 
trode or a groove portion applied on said surface, a 
flat surface portion provided with a predetermined 
width being in contact with an electrolyte membrane 
potion is formed in at least one of a pair of said gas- 
ket lips arranged so as to hold said electrolyte mem- 
brane portion between them. 

15. A gasket for a fuel battery, characterized in that 
gasket lips made of a liquid rubber hardened mate- 
rial are integrally formed on a surface of an elec- 
trode or a groove portion applied on said surface, 
and a flat surface portion provided with a predeter- 
mined width being in contact with an ion exchange 
membrane is formed in at least one of a pair of gas- 
ket lips arranged so as to hold said ion exchange 
membrane between them. 

16. A gasket for a fuel battery as claimed in claim 1, 
characterized in that a projection along a gasket 
lip line is provided on the flat surface plate, and the 
gasket lip is formed so as to cover said projection. 

17. A gasket for a fuel battery as claimed in claim 1, 
characterized in that a projection along a gasket 
lip line is provided on the flat surface plate : an ad- 
hesive agent is applied around said projection, and 
the gasket lip is formed so as to cover the area. 

18. A gasket for a fuel battery as claimed in claim 1, 
characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, an adhe- 
sive agent is not applied around said projection, and 
the gasket lip is formed so as to cover the area. 

19. A method of forming a gasket for a fuel battery as 
claimed in any one of claims 1 to 1 8, characterized 
in that a gap is provided between upper and lower 
molds before injecting so as to evacuate, and there- 
after the molds are clamped so as to injection mold 
the gasket lip. 

20. A method of forming a gasket for a fuel battery as 
claimed in claim 19, characterized in that a 
through hole open to both surfaces of the flat plate 
or bottom surfaces of groove portions applied to 
said both surfaces is provided, and the gasket lip is 
integrally formed in said both surfaces or both 
groove portions through said through hole simulta- 
neously. 

21 . A gasket for a fuel battery, characterized in that a 
pair of groove portions are provided so as to respec- 
tively correspond to both surfaces of a substrate, a 
communication hole is provided in said substrate so 
as to communicate said pair of groove portions, an 
elastomer is charged into said pair of groove por- 
tions and the communication hole, a convex seal lip 
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is pro Vl ded ,n the elastomer, said communication 
holets arranged at a position biasing to one side in 
a w.dth direction of said groove portion and saS 
convex seal lip is arranged at a position bSng 0 
the opposite side. y 

22. A method of forming a gasket for a fuel battery in- 
tegrally provided with a seal lip constituted oi l 

terizeX £ * 3 Cha ' ac " 

inr 7ZL communication holecommunicat- 

"I " P f0rming cavtties are 
formed between the substrate and metal molds en- 
gaged and ahgned with both surfaces of the sub- 
strate is provided in said substrate, said communt 

:z: 0 °j: i formed at a position ^res PO z go 

L s with P ? ° nS ° f Said b ° th seal lf P fo "^'n9 cav- 
rt.es with a larger diameter than that of the gate and 
a forming material supplied from said gate "s 
charged into said both seal lip f orming cav ? jes £ 
said communication hole. 2£ 

23 Int^l A 9 f Sk , et f ° r 3 fUe ' batter V characterized 
.nthatagasketlipmadeofaliquidrubberhardened 
material ,s integrally formed in a surface of a carbon 
Plate or a groove portion applied to said surface. 2 5 

24 ' IntH^ A 9 f ket f ° r 9 fUSl banef y characterized 
^thatagasketlipmadeofa liquid rubberhardened 
materia, ,s integrally formed in a surface of a graph 
rte plate or a groove portion applied to said surface so 
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[Fig. 1] 
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[Fig. 3] 
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[Fig. 8] 
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[Fig. 10 J 




28 



EP 1 223 629 A1 



[Fig. 11] 
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[Fig. 13] 
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[Fig. 14] 
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[Fig. 15] 
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[Fig. 16] 
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[Fig. 19] 
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[Fig. 20] 
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[Fig. 21] 
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[Fig. 22] 
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[Fig. 231 
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